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(54) NEEDLE MANGANESE COMPLEX OXIDE. PRODUCTION AND USE THEREOF 

(57)Abstract: 

PURPOSE: To obtain a new complex oxide by firing a mixture of manganese dioxide of y-type crystalline structure with a Li 
compound and at least one of metallic materials selected from Ni. Co, Fe and Cr. 

CONSTITUTION: Manganese dioxide of y-type crystalline structure having a BET specific surface area of 150-500m2, a lithium 
compound and at least one of metallic material selected from Ni, Co, Fe and Cr are mixed. This mixture is subjected to the first 
heat treatment at a temperature lower than 500° C in the air and/or oxygen for 10 or more hours, then to the second heat 
treatment at 500-850° C for 10 or more hours to give a manganese complex oxide of the formula: LiMxMn2-x04 (M is Ni. Co, 
Fe, Cr 0.0<x<0.5) having a spinel type crystalline structure, particles sizes of 10 or less \im, a lattice constant of less than 
8.24&angst and a BET specific surface area of 1 or more m2/g. This composite oxide is used as a positive electrode active 
substance, while Li or Li alloy is used as a negative electrode active substance to easily and inexpensively give a Mn-Li 
secondary cell using a non-aqueous electrolyte. 
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Mn !, + 4H' (3) 

0 1 <MRMI9«^A>f>&V/ / S AiBWKifi-Cff 9 t 

[0 07 7] &Jb\ ^2©&#H1*J8 5 0 'CStS*.*® 

ftSCi*?,, 85 0WTtf^Ct*i^ll> s 
[0078] fcis. «fiS^ra«CHUf B«FK*CiE3«aS 
t©-C«&l»*s. 0 1 ©&J^&D>*02 ©fgySHSi fc 1 

[0079] #2891© y z-v A-;^®tfe©©®<t 
b. u?9a&r. v9-VJK&&titt3Lvm±&mM 

iim WtBy 5^a/*x^&, >;^^a/t;u 
it. y^->A*iiaMftffiwi6!Q:ft^«i4LrB. 

W h*JMW©K*fttro*». FeO. Fe, O, . 
Fe, O, WDWitWi. Co'O, Co, O, . Co, O 

[0 08 0] tit. *jmv>v A-^mrfe©«PH 
B. ^{cftJKgSfafci,^, 0R«\ ^M^nfc - P> > ^ 

^X^U^ + i/ K^©X;U^-5>ffi. T-^^P^^h> 
3£©7* h S^y h+^x^>^©x--f-;l/S©^i> 

A. 07 i-Yt^^Ky ^9 A. A? vltV>&V ^ 

a. h y 7^oy ?>^;^>M';^Af©y?f 
AJB©i!>&< £ «> 1 SBBWsLh*»»Ufc*>©*. M&£ 



4 : -fe^U-*. 5 

7 : ©@ffiy- hm 



[0 0 8 1 ] B4 , {c*5t»T, 1 
iES^ffl^ f . 3 : JES. 
fiS, 6 : v is*. 

8 

[0 08 2] «Tfi:> *^^©=i:ftM4 Lr3IM^I€rjK 
•T*3, *»BBC'ft6<D30lfflfcJ:9IIH£3*iS4©-e 
40 B4clf>. 

[0 08 3] 

^0*fSJ5c, ©^S©tl^. SCXiWlBWDWeB. 

[0084] 
v^^-y-^x^XttS? MXP3 
C u K 

2 fliLTO. 0 4° 
5© 



11 



mmW-B-2 1 7 45 2 
12 



2 ethn i o* a>e>7 o* 

B*^T- JSM-T220A 
1 5 K V 

mm :«*i5^jy^ 

;lO t4 0#f£2 5 OXrCfBMltlc^ Sib. 
S ASA-200 0) -ca«SU/c 0 

[0 085] a it, sitrttofisfct, %Atsm<Dxt&.m io*^>tfi>~c3b~*it. 

[0 08 8 ] CO— »ffcv>3tf>t, WJ?-) 

**jl4t"CL i : Mn : C oifil : 1 . 9 : 0. 1 &cfc 
4J:5«:iB-&Lfc», ^f4 5 0'COigI'C2 4^ 
IB. Jl&Sbfco 

[0 08 9] Cft*SS*"CttiBLfc«fc* %M 

T»fk A^*^6 5 0 'C(DSS"C2 4^f 

[0 09 0] »6ftfcffc^©X«@ifr><*->*H2 
fc 0 »H^>;tf>*2 5 * h;k 1 5 0 g 20 &f-mmtDWBItt6M>S:lBl3 5C. ^t^»*T«S», SSS 

/y * h ^©«Kr*to*«iR*r. Piece p t 

1>T, 5 0A/dm J ©«S»ST?l)IW"5Ci«:j:-3 
fbv ^WOifeR. B E TitaMM 19 0m 2 



a^^-^^e, WPPDS( Who 1 e-Powd 
er— Pattern Decomposition 
Method) {c^^t. &SL/t e 
[0 0 8 6] 5 I C Pf83fc#*rffir*J 

[0 08 7] [^>#>*^»t»<D»ft] 

(L iCo a>1 M ni . 9 0 4 OCBB) H86Wl<tLT, 
LiCOo.i Mn i: , O, JETRD^fffiiC 0 Si£ U 



SCfBETttSffiaioa!BBIS**ai«c^L 
[0 09 1 ] 

can 







a M 0 £ * 


BET tb^Ei S 
<-m»/*) 


(%) 




LiCo 9 . iMrii. i0«. o 


8.227 


8. 5 


95 




LiCo„. iMn.. *0,. o 


8. 219 


9. 0 


98 


HJffi^f 3 


L i N i o . iMn,. »0«. B 


8. 235 


8. 3 


96 


Xttfl 4 


LiPeo. iMni. »0«. o 


8. 238 


7. 8 


95 




LiCr 3 Mrii. |0«. e 


8. 237 


8. 2 


9& 




LiCo». »Mni. tOi. o 


8. 222 


0. 6 


90 



[0 092] MftvmM. a&tlfcfcgfett. 5 nm®, 

*hP-A, BETifc^SfB8. 5m' /?©, LiC 
Oo.% Mn,., O,.o -C^3n-5^f*;HftiS©-7>^ 

[0 093] MMW2 

(L i Co,., Mn,., O, CDSlig) 0856092 <!: br. 
*Jl/JfCL i : Mn : CoAU : 1. 8 : 0. 2(CJ&S 



[0094] mmoym^ f»6tiwtA««. 5di« 

[0 09 5 ] tt3^flT*S*> i^SSl©g3 . Rtf B E T 
50 [OO9 6]|y&0J3 



13 

(LiNi.., Mn.., 0 4 <DWm) 9mffl3£L-C, 
LiNi,., Mn,., 0 4 iilTO^ic^^^b 

fc-tMbTL i :Mn:Ni»l : 1. 9:0: 1 CCft 
Z&^tCU&Ltctk. *M.*p-C4 5 0'C©Sg-C2 4B$ 

[ 0 0 9 7 ] Ctl*mm.£-C&mLtc&iC, 91M 

[0 09 8] m^D^m. nhintcit-^Ht. 5 um© 
*fr?-a>6JSc»). ife!lfi&©g;*#8. 235*>^FP 
-A. BETtkSiffiS8. 3m' AO. LiNi,., 
Mn,., 0 4 .. t«3 hi X k^*iil©7>*->a6 

5 . E T ifcaMa©M^M^*^ 1 (cijt U fc. 

[0 09 9] 

(L i F e..» Mn,., O, ©IStiS) HJ6094 <t 
LiFe... Mn,., O, *. &TO^£(Cj:9Uttl/ 

fc. XWfflirttSOfcziMfl:-? oat;;? 9 

;UJtTL i : Mn : F eifi 1 : 1 . 9:0. 

5 fCffi£ L *Mtp-C 4 5 0 *CCDjS^-C 2 4B$fgJ> 

[0100] iKfC. Cti*Sft*-C|tWai/fc«{C. 9L» 

ig.%-L-fc&. ^tfC8 5 0"C<39Mg-C2 4l$ 
ra> &JS,btt. 

[0101] ttffiDj&Jk ff^iiMt^B, 1 0 Mm 
JWT©t4^*>eitc»]. feS*fcOSSW8. 2 38:*>^ 
^FO-A. BETJrbflfflW?. 8m' /gO, LiF 
e.., Mn,., 0 4 .„ ^tr*^U«JB©v> 

[0102] ic^w^mm*:, MB E T 

Jt*tta©$i5£igiii**i cc^u/co 
[01033 mmm5 

(L iCr,., Mn,.. O, OSUS) HJ6#I5 <!: L-t> 
LiCr,., Mn,.. O, *. J»T®£&<c.fci)K£l, 

it. st*«i-c«J60fcz:HMfcv>^>i, 

**Jl/Jtt?L i : Mn : C r *t 1 : 1 . 8:0. 2 CC& 
•S«fc5{Cig-£bfc&. ^•C4 5 0 , C©figt2 4e 
H. fgJ&bfc. 

[0104] ^{C, Ctl*^S*-CPISL/fca«c, ?L& 
■em ft. m& b fcfft. *«W«"C 8 5 0 -COiSS-C 2 4 B? 

[0105] gttrOHA. »6tlfttf:£4*Kt 1 0 

*ha-A. BETtfc3lffiS8'. 2m' A®, LiC 
r„., Mn,., 0 4 ., -CS3n-5^f*;U»jg<Dv>y/ 
>JS£18'(bWc&£ C <fc fc. 



(8) #K§¥8-2 1 7 45 2 
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[0106] <fc*&»ri£S. igUfftCg;*. StfBET 
itSffiaoaCcMm^* 1 fci* L/ fc. 
[0107] tfc«W 1 

(L i Co.., Mn,.. 0 4 ©i&£) UMWl il/t, 
Li Co.., Mn,.. 0 4 «r. «T©:#£K:«fc9§Sjgl, 
&. esS'J^A (KKffiR) 4, Mn, 0 4 <E9=tt 

ft-7>**> : mamm) tmrntemm^^* h (rata 

**JH±t?L i : Mn : C olfil : 1 . 8:0. 2 
fC&£J:5K:iI^L-fc». ASv*-C9 0 0 -COfigt 1 

ltc^Lfc. B?#r©ifsm. «£ftfc<t£ttB:, -ia©g 

S?*18. 2 2 2t>^hC-A, ©LiCo,., M 

{fcgTC&SC £##0 fcj&i. BETMfflSO. 6 m 
5 /g 

[0108] [WfeOflteK] 1 *»6 5 . &tftfcK 

20 011 fi5Bi0rc-v>^f>^^K{tf!*> »Wf|OiJ«';f- 

h -7 7 )l> * a x =$■ U > <b T -fe ? U > ^ =y v v t <Dm-&®i 
(if 0 «:TAB-2) «r. SSitT2 : 1 ©SteTiB 
^L/c il-^J©7 5mg41 to n/cm' ©JKj 
•C. 2 Omm*©^ v Us-i SUS 3 16)±K^1/ 

» h fficsm\j fc«. 2oofc5 «n. ^im^MS 

[0109] Ch*. 01©3©iE@Kffilir, HI© 
5©ftffitC«'J^-^Afg (J1$0. 2mm) *>^9S 

30 Htjfi£5ft®l> A* 1 mo 1 /dm 5 ©igflTC 

^L,/cfe©5rSl©4©-fe^U-^(C^SS-e-C. Br 
ffilf 2. 5 cm' OIlKSLfciifftSLfc. 
[Olio] [«fe&S6©^ffi] ±IB#armati/3Pt« 

MfflUT, 1. 0mA/ cm 1 (D-^SST.' ®SS 
ffi#S4. 5V*e3. 5VOlB-C3telWi*li»)aEO*t. 

[oiin iv-{i>}\>m<DWLm®&im-?z>s 
bit. 

[oii2] sase , ii*»6 5"ciaufc^>^>«6« 

JtISM 1 -CKBbft:7>3!/>iKdfllfb4M2. 9 0 %-C$> 
-?1c. ^<&^ltc^T„ 
[0 1 1 3 3 

13>m&mV®l\Z> ltglOMmfilT«)ttW>6ft5, 
BETit^MS*tlm , /e«±-C. M B ^iS*^f^ 
JWS©. ■fb^SL i M, Mn,., O, (SffMttN i . 
Co, Fe. Cr*»6»*h«iJ>tt< ifclSWKJtC 
*>5. 0. 0<x^0. 5) "CSI;?ft&fH£ft-7> ; tf> 
50 1S^S{b«5-C$) 0 . «c*>RMftv>3tf>«[«i|(btt«jE 



(9) 

15 

[0114] y ^ a KSLffi 6 

fcua-cas. 8 
c mwommfmw ) i m 2 ] mm- 

mil mmMRv&mivmi&LtcmmomMfm*: 

1 jEsy-Fia 10 

2 lEmmmmj vis* 

3 iEffi * 



^Fg§¥8-2 1.7 45 2 
16 



11. ik®mi-cm&Ltc-7>*fym.<£tm 

CH4] Jtg^Jl-CSitLftiv^^^®!^©^ 



[0U im2] 




1 


1 

A . 


I 

il . 


iteA2 

A . 





a 5) 5o « u go 10 

aQktg.) Or Kb. 



(10) 1 7 45 2 



[H3] 




[04 ] 




(5l)Int.Cl 

H 0 1 M 4/58 
10/36 
10/40 



F I 

HO 1M 



4/53 
10/36 
10/40 



Z 
Z 



